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WHAT IS CLAIMED IS: 

1. A virtual image display apparatus comprising 
a real image display part for displaying an image, am. 
image magnifying means for optically magnifying the 
image formed in the real image forming means so yas to 
form a virtual image, and a light guide means /Tor 
guiding light from the real image display part to the 
image magnifying means, / 

said magnifying means being formed in a 
triangular columnar shape having a substantially 
isosceles triangular cross-section, /and having a first 
surface serving a light incident ^surface, a light 
emanating surface and a reflective surface, and a first 
internal reflecting surface a/nd a second internal 
reflecting surface for reflecting light into the light 
guide means, / 

wherein emanating light from the real image 
display part is incident upon the light guide means 
through the first /urface, and is then reflected by the 
first internal reflection surface and the second 
internal reflection surface, and thereafter, the light 
emanates Irony the light guide means entering into the 
image magnifying means . 

2. /a virtual image display apparatus comprising 
a real i/mage display part for displaying an image, an 
image /magnifying means for optically magnifying the 
imag^e formed in the real image forming means so as to 
form a virtual image, and a light guide means for 



+ 
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guiding light from the real image display part to thj 
image magnifying means, 

the light guide means being formed in 
triangular columnar shape having a substantially 
parallelogram sectional shape and having a first 
internal reflecting surface and a fourth ^Internal 
reflecting surface for reflecting lighc into the light 
guide means, a second internal reflecting surface 
serving as a light incident surface and a reflecting 
surface and a third internal /reflecting surface serving 
as a light emanating surface and a reflecting surface, 
wherein emanarting light from the ream image 
part is incident upon the light guide means through the 
second internal reflecting surface, is successively 
reflected at tKe first internal reflecting surface, at 
the second internal reflecting surface, at the third 
internal >ref lecting surface and the fourth internal 
reflecting surface, and thereafter emanates from the 
thi/d internal reflecting surface and entering into the 
lage magnifying means. 

3. A virtual image display apparatus as set 
forth in claim 1 or 2, wherein an optical distance 
between the real image display part and the image 
magnifying means is changed. 

4 . A virtual image displaying apparatus as set 
forth in claim 1 or 2, wherein an optical distance 
between the real image display part and the image 
magnifying means is changed, and the image magnifying 



- 88 - 

means can be tilted with respect to the emanating light 
axis of the light guide means. 

5. A virtual image displaying apparatus as set 
forth in claim 1 or 2, wherein there is provided a 
light shielding means for covering at least a part of 
the real image display part. 

6. A virtual image displaying apparatus as set 
forth in claim 1 or 2, wherein there is provided a heat 
shielding means for covering at least a part of the 
real image display part. 

7. An electronic equipment comprising^ 
transducing means for transducing at leasl^ne of a 
data signal and a voice signal into a transmission 
signal, or transducing a receiving signal into at least 
one of a data signal and a voice s^nal, an antenna for 
transmitting and receiving the ^transmission signal and 
the receiving signal, a spealrer for transducing the 
voice signal transduced by the transducing means into 
voice, and a microphone for transducing the voice 
signal into an electric signal, and a virtual image 
display apparatus as set forth in any one of claims 1 
to 6. 

8. /hn electronic equipment as set forth in clam 
7, wherein a display means different from the virtual 
image display apparatus is provided in addition to the 
virtual image display apparatus. 

9. A virtual image display apparatus comprising 
an image forming means for forming an image, an image 
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magnifying means for optically magnifying the image 
formed by the image forming means so as to create a 
virtual image, and a light guide means for guiding 
light from the image forming means to the image 
magnifying means, 

wherein a spatial operating distance is less 
than about 100 mm and an optical path length extending 
from the light guide means to an eye point is larger 
than a value which is three, times as large as the 
thickness of the light guide means. 

10. A virtual image display means as set forth 
in claim 9, wherein an optical distance between the 
image forming means and the image magnifying means is 
variable . 

11. A virtual image display means as set forth in 
claim 9, wherein there is provided a light shielding 
means for covering at least a part of the image forming 
means . 

12. A virtual image display means as set forth in 
claim 9, wherein there is provided a heat shielding 
means for covering at least a part of the image forming 
means . 

13. An electronic equipment comprising^ 
ansducing means for transducing at^Hast one of a 

data signal and a voice signaljrfvto a transmission 
signal, or transducing a^eceiving signal into at least 
one of a data sigija-Tand a voice signal, an antenna for 
transmitting^cfnd receiving the transmission signal and 
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the receiving signal, a speaker for transducing th€ 
voice signal transduced by the transducing means Anto 
voice, a microphone for transducing the voice sagnal 
into an electric signal, a virtual image disniay 
apparatus as set forth in any one of claims/9 to 12, 
and a control means for controlling these/parts. 
14. A virtual image display apparatus comprising 

a real image display part for displayimg an image, an 
image magnifying means for optically magnifying the 
image formed in the real image forming means so as to 
form a virtual image, and a liglvn guide means for 
guiding light from the real in^age display part to the 
image magnifying means, 

said magnifying ifieans being formed in a 
triangular columnar shaae having a substantially 
isosceles triangular cross-section, and having a first 
surface serving as a/light incident surface, a light 
emanating surface and a reflective surface, and a first 
internal reflecting surface and a second internal 
reflecting surface for reflecting light into the light 
guide means, / 

wjaerein emanating light from the real image 
display paort is incident upon the light guide means 
through yche first surface, and is then reflected by the 
first /nternal reflection surface and the second 
inte/nal reflection surface, and thereafter, the light 
emanating from the light guide means into the image 
magnifying means, 



and wherein a spatial operating distance ±& 
less than about 100 mm, and an optical path length/ 
extending from the center of the image display part to 
an eye point is larger than a value which is tWree 
times as large as the thickness of the light/guide 
means . / 
15. A virtual image display apparatus comprising 

a real image display part for displaying an image, an 
image magnifying means for optically^ magnifying the 
image formed in the real image forming means so as to 
form a virtual image, and a ligttft guide means for 
guiding light from the real infage display part to the 
image magnifying means, / 

the light guide ymeans being formed in a 
quadratic columnar shape/having a substantially 
parallelogram sectiona/ shape and having a first 
internal reflecting surface and a fourth internal 
reflecting surface /For reflecting light into the light 
guide means, a seccond internal reflecting surface 
serving as a ligrit incident surface and a reflecting 
surface and a ythird internal reflecting surface serving 
as a light emanating surface and a reflecting surface, 

^herein emanating light from the ream image 
part is incident upon the light guide means through the 
second /nternal reflecting surface, is successively 
reflected at the first internal reflecting surface, at 
the /second internal reflecting surface, at the third 
internal reflecting surface and the fourth internal 
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reflecting surface, and is thereafter emanating fron/ 
the third internal reflecting surface into the image 
magnifying means, and / 

wherein a spatial operating distance^ is less 
than about 100 mm, and an optical path lengt/n extending 
from the center of the image display part yco an eye 
point is larger than a value which is three times as 
large as the thickness of the light guade means. 
16. A virtual image display apparatus comprising 

a real image display part for displaying an image, an 
image magnifying means for optically magnifying the 
image formed in the real image/ forming means so as to 
form a virtual image, and a 2:ight guide means for 
guiding light from the real image display part to the 
image magnifying means, / 

said light giAde means comprising a first 
prism, a second prisnc and an image magnifying means 
interposed between ythe first prism and the second 
prism, / 

said first prism being formed in a triangular 
columnar shape having a right triangle section and 
having a lonfg side used as a first internal surface, a 
short side/ used as an emanating surface, and a slope 
side usee! as an emanating surface and a second internal 
reflecting surface, 

/ said second prism being formed in a triangu- 
lar/columnar shape having a long side used as a fourth 
inxernal reflecting surface, a short side used as an 
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incident surface and a slope side used as an incidejvt 
surface and a third internal reflecting surfac^; 

emanating light from the real image display 
part is incident upon the incident surface of the first 
prism, is reflected at the f irst/dTnternal surface and 
then at the second internal .reflecting surface, and 
emanates from the emanating surface, then is incident 
upon the second optical prism by way of the image 
magnifying meap^v then is reflected at the third 
ref lectingx^urf ace and the fourth reflecting surface, 
and emanates from the emanating surface and enters into 
the image magnifying means. 

17. A virtual image display apparatus as set 
forth in claim 15 or 16, wherein said fourth internal 
reflecting surface forms a half mirror, a correction 
prism formed in a right triangle-like columnar shape is 
provided outside of the fourth internal reflecting 
surface, and further, a light, shielding mans for 
controlling light transmitting through the half mirror 
so as to be transmitted and blocked, is provided to the 
correction prism. 

18. A virtual image display apparatus a^- 
forth in any one of claims 14 to 17,^j(£hr£rein an optical 

istance between the real im^ge^" display means and the 
image magnifying means^ars variable. 

19. A virtpa^l image display apparatus as set 
forth in apy^ Dne of claims 14 to 17, wherein an optical 
dista^rtfe between the real image display means and the 
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image magnifying means is variable, and the optical 
axis of the image magnifying means is tiltable with 
respect to the emanating optical axis of the )£ght 
guide means, 

20. A virtual image display apparatus as set 
forth in any one of claims 14 to 17, Wnerein there is 
provided a light shielding means frfr covering at least 
a part of the real image display part, 

21. A virtual image display apparatus as set 
forth in any one of claims 14 to 17, wherein there is 
provided a heat shielding means for covering at least a 
part of the real/image display part. 

22. A Virtual image display apparatus as set 
forth in ><5laim 24, wherein said first surface is formed 
as a potal reflection surface based upon the Snell 1 s 
1< 

23. A virtual image display apparatus as set 
forth in claim 15 or 16 wherein the second internal 
reflecting surface and the third internal reflecting 
surface are formed as total reflecting surfaces based 
upon the Snell' s law. 

24. A virtual image display apparatus a: 
forth in any one of claims 14 to 23, wj^e^ein said 

gnifying means is an optical^mefnber provided adjacent 
to the emanating surface^cff the light guide means in a 
noncontact manner^^nd has a positive refractive power. 

25. A virtual image display^ppara£us---a'S~~"set 
forth in claim 24, wherein^fe-fr€~/6]3(tical member having a 
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positive refractive power is a convex 4 lens, an • 
aspherial lens, a Fresnel lens or a hologram lens. 

26. A virtual image display appara£ws as set 
forth in claim' any one of claimg/^^o 25, wherein a 
space is defined between th^lr^al image 'display part 
and the light guide m^a-fis , 

27. A virtual image displav^^ppa^a-tus as set 
forth in claim 20^jod*er^a^the light shielding means 
has a lig+fc absorbing ability. 

28. A virtual image display apparatus as s^t- 
forth in any one of claims 14 to 21, wh^€in a light 
shielding means is provided a pa^fe^of the surface of 
the light guide means. 

29. A virtual iritfage display apparatus as set 
forth in claim^ny one of claims 14 to 21, wherein 
there is o^ovided a support member for supporting the 
lighjx'guide means, and the support member has a light 
absolving ability. 

30. A\n.rtual image display apparatus as set * 
forth in claim Zi,, wherein a space is defined between 
the heat shielding nt^aft^/and the light guide means. 

31. A virtual /Imag^display apparatus as set 
forth in claim 21 or 31, vtfie^sin the heat shielding 
means has a light absorbing abilil 

32. An electronic equipment com^±&irrXg^a~ 
transducing means for trajosdtfcing at least one of a 
data signal ajad^Svoice signal into a transmission 
signaJ*<or transducing a receiving signal into at leas 
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one of a data signal and a voice signal, an antenna fo^ 
transmitting and receiving the transmission signal/and 
the receiving signal, a speaker for transducipg the 
voice signal transduced by the transducir^rneans into 
voice, and a microphone for transduoifig the voice 
signal into an electric signaly^a virtual image display 
apparatus as set forth in a-rfy one of claims 14 to 31, 
and a control means f (Decontrolling the several parts. 

33. An elect^r^nic equipment as set forth in claim 
32, wherein^aisplay means different from the virtual 
image^^display apparatus is provided in addition to the 
Virtual image display apparatus. 

34. An electronic equipment as set forth in cl^aim 
32, wherein a display window is formed in a housjrng of 
the electronic equipment so as to display a virtual 
image formed by the virtual image displa^r apparatus, 
through the intermediary of the disp^y window. 

35. An electronic equ^prriHBj/as set forth in any 
one of claims 32 to 34 , ywher^n , the longitudinal 
direction of the electron^c^equipment is parallel with 
that of the virtual irn^ge display apparatus. 

36. An electronic equipment as set forth in any 
one of claims 3^^to 35, wherein the heat shielding 
means stated/in claim 21 is spaced from the housing. 

37. /An electronic equipment as. set forth in any 
one of/claims 32 to 35, wherein a slit is formed in a 
surface of the housing, which is different from the 
surface where the display window is formed. 



